Mitochondrial steroid metabolism in the inner and outer zones of the guinea-pig adrenal cortex.
Previous investigations have demonstrated that cells isolated from the outer zone (zona fasciculata + zona glomerulosa) of the guinea-pig adrenal cortex produce far more cortisol than those from the inner zone (zona reticularis). Studies were carried out to compare mitochondrial steroid metabolism in the two zones. Protein and cytochrome P-450 concentrations were similar in outer and inner zone mitochondria. However, the rate of 11 beta-hydroxylation was significantly greater in the outer zone despite the fact that substrates for 11 beta-hydroxylation (11-deoxycortisol, 11-deoxycorticosterone) produced larger type I spectral changes in inner zone mitochondria. The apparent affinities of 11-deoxycortisol and 11-deoxycorticosterone for mitochondrial cytochrome(s) P-450 were similar in the two zones. In both inner and outer zone mitochondria, 11 beta-hydroxylation was inhibited by metyrapone but unaffected by aminoglutethimide. Cholesterol sidechain cleavage activity, measured as the rate of conversion of endogenous cholesterol to pregnenolone, was far greater in outer than inner zone mitochondria. Addition of exogenous cholesterol or 25-hydroxycholesterol to the mitochondrial preparations did not affect pregnenolone production in either zone. Addition of pregnenolone to outer zone mitochondria produced a reverse type I spectral change (delta A 420-390 nm), suggesting displacement of endogenous cholesterol from cytochrome P-450. In inner zone mitochondria, pregnenolone induced a difference spectrum (delta A 425-410 nm) similar to the reduced vs oxidized cytochrome b5 spectrum. A b5-like cytochrome was found to be present in the mitochondrial preparations. Prior reduction of the cytochrome with NADH eliminated the pregnenolone-induced spectral change in inner zone mitochondria but had no effect in outer zone preparations. The results suggest that differences in mitochondrial steroid metabolism between the inner and outer adrenocortical zones account in part for the differences in cortisol production by cells in each zone.